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O fhew bow the natural Sirength may be aſſiſted 

by Art, and how to conſtruft Machines of ſuf- 
ficient Powers for that Purpoſe; — to compute the 
Power of any Machine or Engine already conjtrut#- 
ed, and point out its Perfeftions or Defetts ; — to 
explain the wonderful Properties of Water and Air, 
and prove them by the moſt plain and obvious Expe- 
riments; — to ſhew the Methods by which Water 
may be raiſed to any given Height, for Gentlemen's 
Seats, c. and what Degree of Power is requiſite 
For that Purpoſe; — to inveſtigate the Laws by 
which the ALMIGHTY regulates and governs 
all the Celeſtial Motions around us, and to account 
for the general Appearances depending on theſe Laws 
and Motions, — to demonſtrate the Truth of a gene- 
ral Providence, and of ſome very remarkable Parts 
of Scripture, — and, in ſhort, to make Mankind ſo 
much the wiſer and better, as io promote both their 
temporal and eternal Happineſs, are Subjects of too 
intereſting a Nature to need any Recommendation. 


For theſe Purpoſes the following Courſe is chiefly 
intended; which is a full Anſwer to à very common 


Queſtion, namely, What is the Uſe of Philoſophy ? 
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SYLLABUS 
| Of a COURSE of 
LECTURES. 


Sc 


LECTURE. FL 
On the Mechanical Powers. 


* PLAIN and eaſy Method of computing 
Wo A the Power or Advantage gained by all 
WE of Sorts of Machines and Engines, be they 

ever ſo {imple or complex. — This Me- 


thod applied, 


1. To the Lever. 

2. To the Wheel and Axle. 

3. To the Pullies. 
4. To the Inclined Plane. 

5. To the Wedge. 

6. To the Screw. 

7. To a compound Engine, in which all theſe 
fix ſimple Machines are included. 

8. To a Model of the fine Crane at Briſtol, 

9. Toa new Crane with four different Powers 

for different Weights, invented by Mr. Fer- 


guſon. 
"of A 
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LECTURE II. 


On Mills, Wheel- Carriages, &c. 
The Centre of Gravity, and Kine of Direction, ex- 
ned. 


A double Cone ſhewn, that eme to aſcend whilſt 
it is actually deſcending. * 5 
A Machine for diminiſhing Fridtion, ſhewn. 
The Utility of Broad-Wheels in Land-Carriages 
demonſtrated to exceed that of Narrow-Wheels. 
The Abſurdity of the common Method of loading 
the Waggons, proved by Experiment; and a 
better Method pointed out, 
That Carriages with large Wheels are more eaſily 
drawn than with ſmall Wheels, proved, 
A Method of finding what degree of Power is re- 
quiſite for drawing a loaded Waggon of Cart up 
. Hill, when the Slope of the Hill, and the Weight 
of the Carriage and Load, are known. 
A curious Model of a Reading Deſk, ſhewn, 
A moſt curious Silk Reel (invented by Mr. Verrier 
of Somerſetfhire), ſhewn. © 
The Structure of Water-Mills, Hand- Mills, and 
Sawing-Mills, explained by Means of Working 
| Models. 
A Method for conſtructing Water- Mills in the 
moſt perfect Manner, ſhewn. 
The Method of driving the Piles at Weſtminſter 
Bridge explained by Means of a Working Mo- 
det of the Engine uſed for that Purpoſe. 
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A Proof, that the Force of the Wind on Wind- 


mill Sails is as the Square of the Velocity of the 
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LECTURE Ill. 
On Hydroſtatics. 
That Fluids weigh as much in their own Elements 


as they do in Air, proved. 

That the Preſſure of Fluids is in Proportion to 
their perpendicular Heights, without any Regard 
to their Quantities, proved. | 

That Fluids preſs equally in all Manner of Directi- 
ons, proved, 

That, from this Preſſure, ſolid Lead may be made 
to ſwim in Water, and light Wood to lie at the 
Bottom of a Veſſel filled with Water. | 

That an Ounce of Water in a Tube will raiſe and - 
ſupport more than ſixteen Pound Weight of 
Lead | 


The Hydroſtatical Paradox ſhewn and explained. 
That the Quantity of Water diſplaced by a Ship is 
equal to the Weight of the Ship; and all-thar is 
in it, proved... _ . _. 1 , 
The Working of Syphons ſhewn and explained. 
And thence, _. : © | 
The Tantalus's Cup. — The intermitting Fountain, 
ſhewing the Cauſe of the periodical Running and 
Stopping of ſome Springs, and of the ebbing 
3 flowing of Wells, he 
iprocating Springs explain ſhewn by a 
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* and Hydraulic Engines. 


Body is immerſed and ſuſpended 
3 Bees as much of its Weight as its 
of the elan weighs; and that the Weight 


. Solid is imparted g. the Fluid. — 


"The Method of finding the Specific Gravities of 
Bodies, or their comparative Weights, Bulk for 
Bulk ; and thereby to diſcover whether - ful. 
pected Piece of Gold, or other Metal, be ge- 
| nuine or counterfeit. 
| A working Model of Azcnimepes's ſpiral Pump 

ſhewa and explained. 

The Operations of the common ſucking, forcing, 
and lifting Pumps, explained, and ſhewn by 
Glaſs Models. 

A working Model of a Quadruple forcing Pump 
Mill, for raiſing Water to any given Height, 
ſhewn and explained. 

A working Model of the Perſian Whee! ſhewn. 

A working Model of the great Engine at London 
Bridge, and of .the Engine that raiſes Water 
from-the Hungarian Mines, ſhewn and explained. 

A working Model of a new Fire-Zngine, ſhewn 
and explained. 2 
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: LECTURE V. 


On the Air Pump. —The Weight of the Air 


The Nature and Properties of the Air deſcribed. 

The Mechaniſm of the Air-Pump explained. 

An Experiment, ſhewing, that no Air can paſs 
from the lateral into the longitudinal Pores of 


Wood. 
That, 


* 
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That, without Air, there could be no Sound, ſhewn 
by a Bell, that will not ring ia a Glats out of 
which the Air is exhauſted. 


That Air refifts the Motion of Bodits, is frecan, 


By the unequal Velocities of a Guinea and the Down 
of a Feather falling in Air, and their falling 
equally quick in a Glaſs exhaulted of Air. 


| That the 4ir bas Weight, & ſeen, 


1. By weighing a known quantity of it in Scales; 
and thereby to know the Weight of any other 
Quantity thereof. 
. By its preſſing down the Hand on an open Glaſs, 
when the Air is exhauſted out of the Glaſs. 

3. By its breaking a Bladder on an exhauſted Glaſs, | 

4. By its forcing Quickſilver through the Pores 

of Wood. 

5. By the Torice/ lian Experiment, ſhewing the Na- 
ture and Operations of the common Barometer. 
„ By the Operation of the common Pump; in 

* ec, that the Pump raiſes Water 
Mea the Preſſure of the Air, and not » 


| 2 : 122 on two Glaſſes; in which it is pro- 
ved, to a Demonſtration, that the Glaſſes are held 
don on the Air. Pump bythe Preſſure of the 
Air, and not by any ſuch Thing as Suction of 
the Pump. 
8. By its forcing Water i into a hollow Ball of 
Glaſs exhauſted of Air, 
9. By an artificial Fountain—And, 
10, By the great Force required to ſeparate two 
hollow Hemiſpheres of Braſs when the Air is 
_ exhauſted out of them, 
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LECTURE VI. 
7 On the Air. Pump. The Spring of the Air. 


An Experiment to prove that the Air preſſes up- 
ward. to prove that Bodies looſe part of 
their Weight in Air. 

co prove that Flame and Smoke do not aſcend 
in Air on account of poſitive Levity, bur be- 
cauſe they are lighter than Air. 


co ſhew by what Means Fiſhes can raiſe them- 


— 


ſelves to the Surface of the Water, or let them - 
ſelves down to the Bottom. 


Tbe Spring of the Air ſewn, 


1, By a Bladder that appears almoſt empty in com- 
mon. Air, but ſeems full blown in an exhauſted 
Glass. 

2. By about ten Grains of Air, which expands ſo 
ſtrongly when the outward Preſſure is taken off, as 
to raiſe and ſupport 16 Pound Weight of Lead. | 

3. By egg the Water out of a hollow Ball of 

 Gla 

4. By three artificial Fountains. 

5. By transferring Air out of one Veſſel into another. 

6. By the Bubbles in warm Water or Beer, which 
makes Beer ſeem to boil when the Preſſure of 
the Air is removed. — Alſo by the amazing 

Quantity of Air in a ſmall Piece of Wood. 

7, A Demonſtration, that the Spring of the Air 
is equal to the Preſſure thereof, 

8. Some Effects of burnt Airſhewn.—TheDiſtem- 
pers common in Jails, and in the Holds of 
Ships, and the Effects of the Air in the Grotto 
del Cani at t Naples, eee for. 85 
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LECTURE VIL 


On Elefiricity. 

The general Laws of Electricity explained; and con- 
firmed by a great Variety of curious and enter- 
taining Experiments, ſhewn by taking of Sparks, 
giving gentle Shocks, turning little Mills with 
Paper-Vanes, ſtriking Holes through Cards, elec- 
trifying plus and minus, ringing of Bells, cau- 
ſing Cork-Balls with Linen Threads for Legs to 
move like Spiders. The Method of giving a 
Shock to any Part of the Body without affecting 
any other Part, and of preſerving Buildings from 
being damaged by Lightning, ſhewn, 
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LECTURE II. 


On Matter, and the Laws of Motion. — Theſe Laws 
applied to the Motions of the celeſtial Bodies, and 
confirmed by Experiments on the Whirling Table, Sc. 


That Matter, being entirely inactive, can neither 
begin to move of itſelf, nor ſtop after it has been 
put into Motion in a free and unreſiſting Space. 

The Reaſon why any Body, put into Motion, on 

or near the Earth, gradually loſes its Velocity, 
and ſoon comes to a State of Reſt. 

That when Matter is put into Motion by any ſingle 
Impulſe, in free Space, it would for ever go on 
in the Direction of that Impulſe, and with an un- 
diminiſhed Velocity. 

That when two Forces act upon Matter, in dif- 
terent Directions, it cannot go on in the — 

o 
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of either of theſe Forces, but in a different Di- 
rection ariſing from both of them. 

That when Matter moves in a Curve, of any Kind 
whatever, it muſt be acted upon by two Forces 
at leaſt. 


That all Bodies moving in circular or elliptical 


Orbits, have a conſtanr Tendency to fly off from 
' theſe Orbits, and to move in rectilineal Courſes. 
And, 

That therefore, when a Body moves in an Orbit, 
there muſt be a conſtant Force either drawing 
or impelling it towards the Centre of that Orbit. 

That the Force which draws or impells a Body to- 

ward the Centre of the Orbit in which it moves, 
is called the centripetal Force; and that by. which 
it has a conſtant Tendency to fly off from its 
Orbit, is called the centrifugal Force. 

The Preportion of thefe Forces, with reſpect to 
each other, for retaining a Body moving in a 
circular Orbit, ſnewn, 


That the Force by which a Body is moved forward 


in its Orbit, is called the projectile or tangential 

Force ; and that the Force by which the Body is 

attracted or impelled towards the Centre of its 

Orbit, is called the gravitating Force or, in 
general, the Power of Gravity. 

That the Planets are moved in their Orbits by a 
projectile Force impreſſed upon them at the Begin- 
ning; and that they are retained in their oh 
by the Power of Gravity, which is conſtituted by 
the Force of the Sun's Attraction, 

Thar, if the Velocities of Planets in their Orbits 
were doubled, it would require a quadruple Power 
of Gravity to retain them in their Orbits, 

That when one Body moves round another in free 
Space, both theſe Bodies muſt move round the 
common Centre of Gravity between them. 


That 
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That the Earth and Moon move round the common 
Centre of Gravity between them, every Month; 
on which Account the Earth is al ways nearer the 
Sun at the Time of Full Moon, than at the Time 
of New Moon. The Quantity of this Approach 
towards the Sun, and Receſs from the Sun, ſhewn. 

A Demonſtration of the grand Law by which alk 
the Planets move round the Sun, and areretained 
in their Orbits; by which it is proved, that the 
Earth moves round the Sun, in common with the 
reſt of the Planets; and that the Power of Gravity 
(or Solar Attraction) diminiſhes in Proportion as 
the Square of the Diſtance from the Sun increaſes. 

A Demonſtration of the Earth's Motion round its 
Axis, * 

The Phenomena of the Tides ſhewn by a particular 
Machine; and the Cauſe of their riſing equally 
high at the ſame Time, on oppoſite Sides of the 
Earth, made evident to Sight. 


Sacchi che 
LECTURE IX. 


On Aſtronomy, ſhewing the Phenomena ariſing from 
the Motions of the celeſtial Bodies in the SOLAR 
SYSTEM, by Means of the ORRERY and 
COMETARIUM. 7. 


An introductory Diſcourſe on the Uſe of Aftro- 
nomy ; and the great Benefits ariſing from the 
Knowledge thereof, with regard both to our re- 
ligious and civil Concerns. 

An Account of the Bulks of the Sun and Planets; 
and the Diſtances of the Planets from the Sun, as 
found by the Tranſit of Venus over the Sun on 


the 6th of June, A. D. 1761, 


The 


* 
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The annual and diurnal Motions of the Planets 
ſhewn by the On R ER Y, and the Motions of 
the Comets by the ComrTARIUM. 


LECTURE X. 


On Aftronomy—The ORREARx. 


The Reaſon why the reſt of the Planets, ſeen from 
. our own Planet the Earth, 7 4a ſometimes: to 
go backward, ſometimes forward, and ſome- 
times to have no Motion at all. 8 | 
The different Lengths of Days and Nights, and 
_ the Viciflitudes of the Seaſons, ſhewn. 
The amazing Swiftneſs of Light demonſtrated. 
The Method of finding the Longitude by the 
Eclipſes of Jupiter's Satellites, explained. 
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a LECTURE XI. 


On Afronemy—The Onxzy., 


The Motions and Phaſes of the Moon, and the 
Length of her Days and Nights, ſhewn. 
The extraordinary. Benefit of Moon- Light to thoſe 
who live near the Pole of the Earth, ſhewn. 
he Harveſt-Moon plainly accounted for, 
he Appearances of the Earth, as ſeen from the 
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LECTURE XU. 


On Eclipſes, and the Darkneſs at the Time of our 
' © $S&AVIOUR's Crucifixion, Cc. 


The Earth proved to be much leſs than the Sun, 

and bigger than the Moon. 

The Cauſes of Solar and Lunar Eclipſes ſhewn ; 
and the Reaſon why we have ſo many New and 

Full Moons, and fo few Eclipſes. 

Th Number, Periods, and Reſtitution of Eclipſes, 

_ thewn, 

All che Variety of Eclipſes repreſented, as they 
happen in Nature. FS 

The different Seaſons ſhewn by a Lamp, enlighten- 

ing a Terreſtrial Globe in Motion. 

The Eclipſes of Jupiter's Satellites, and the Phe- 
nomena of Saturn's Ring, ſhewn, 

The Darkneſs at the Time of our Saviovur's 
Crucifixion proved to have been ſupernatural. 
A remarkable Prophecy in the Book of Daniel, 
concerning the Year of our Saviour's Cru- 

_ Cifixion, explained. 

The Year thereof truly aſcertained from Aſtrono- 

mical Principles, and found to agree with the 
above-mentioned Prophecy, Dan. Chap. ix, 

from Ver. 24. to the End, 
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5 Publiſhed by Mr. FERGUSON. 


ECTURES on Select Subjects in Mechanics, Hydro- 
2-02 flaticss Pneumatics, and Optics, with the Uſe of the 
. the Art of Dialling, and the Calculation of the 
_ mean Times of New and Full Moons and Eclipſes. Illuſ- 
- trated with 23 Copper-plates of the Author's Machinery 
and Diagrams. Price 148. bound, or 188. with the 
Supplement. Quarto. 

2. ASFRONOMY explained upon Sir ISAAC NEW. 
| T ON's Principles, and made eaſy to thofe who have not 
_ ſtudied Mathematics —To which are added, the Method 
: = of finding the Diftances of all the Planets from the Sun, 
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** the TRANSIT of VENUS over the Sun's Diſc in the 

1 Year 1761 ; theſe Diſtances deduced from Obſervations 

MP - of that Tanks: and an Account of Mr. HORROX's 

- * Odſervations of the Tranſit in the Year 1639. Illuſtrated 
with 18 large Copper-plates. Price 18s. bound. Quarto. 

Z 3- ASTRO NOMICAL TABLES and Precepts for cal- 

F culating the true Times of the New and Full Moons and 

| Eclipſes, for 6000 Years before or after J. D. 1700.— 
To which is prefixed a ſhort Theory of Solar and Lunar 
Motions. Price 2s, Gd. Octavo,- 

4. TABLES and TRACTS relative to ſeveral Arts TP 

Sciences. Price 58. 

is. The Young Gentleman and Lady's ASTRONOMY, 
7 a Courſe of TY between Neander and Eudeſis 

rice 58. 

6. An Introduction to ELECTRICITY. Price 58. 

7. An ANALYSIS of the whole Courſe of Lectures men- 
tioned in this Syllabus : Being a help to the Memories of 

| o Subſcribers, after they have gone through the Courſe, 

Price i1s. 

2 8. An ASTRONOMICAL ROTULA, or INSTRU- 

| MENT ; ſhewing the Day of the Month, Change and 
Age of the Moon, the Places of the Sun and Moon in 
the Ecliptic, and all the Eclipſes of the Sun and Moon, 
from A. D. 175 2 to A. D. 1800. Price 58. Gd. 

9. A NEW ASTRONOMICAL INSTRUMENT, 
+ ſhewing all the above-mentioned Problems of the RO- 

* TULA, except the Eclipſes; and, inſtead of th em, 

| 1 the Riſing, Souching, and Setting of the Sun, Moon: 

by and Stars. Price 58. 6d. 

„ Number 1, 2, 3, 4, 5. and 6, (above -· mentioned) 
re fold by Mr. Caaell, Bookſeller. in the Strand 

4 reſt by the Author, at his Lecture- Room. 
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